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[57] ABSTRACT 

Communications systems and methods are directed to a 
novel communications platform which employs a TDM bus, 
a TDM bus controller, a passive Ethernet bus, and a cen- 
tralized Ethernet hub to provide for the communication of 
data, voice, and/or video signals among a plurality of 
endpoint devices. The TDM bus controller provides a plu- 
rality of B-Channels on the TDM bus. Hie centralized 
Ethernet hub is coupled to the TDM bus controller via a 
control link. Each endpoint device is connected to at least 
one of the passive Ethernet bus and the TDM bus. The 
centralized Ethernet hub operates over the passive Ethernet 
bus to dynamically allocate one or more individual B -Chan- 
nels of a single B -Channel set amongst a group of endpoint 
devices, such as telephone equipment, video communica- 
tions equipment, processors, and/or computing devices. The 
centralized Ethernet hub provides a logical control channel 
to each endpoint device for call establishment Each end- 
point device is coupled to the logical control channel over at 
least one of a first path comprising the passive Ethernet bus 
and a second path comprising the TDM bus, the TDM bus 
controller, and the control link. The logical control channel 
executes B -channel seizure algorithms for establishment of 
communications to and from selected endpoint devices. 

18 Claims, 4 Drawing Sheets 
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COMMUNICATION SYSTEM TOPOLOGY 
PROVIDING DYNAMIC ALLOCATION OF 
B-CHANNELS 

FIELD OF THE INVENTION 

This invention relates generally to communications sys- 
tems, and more particularly to a communications platform 
using an Ethernet hub. 

BACKGROUND OF THE INVENTION 

Recently, efforts have been directed towards the devel- 
opment of integrated data, voice, and video communications 
systems. In response to this demand, a new communications 
protocol known as Isochronous Ethernet (IsoEthemct) has 
been proposed by the Institute of Electrical and Electronic 
Engineers as an addition to IEEE Standard 802.9. ^Eth- 
ernet is a scheme for multiplexing the combination of a 
conventional Ethernet channel of approximately 10 Mb/sec 
and 96 conventional B -channels onto a single standard wire 
pair in each direction. One end of the wire pair terminates in 
a "serving closet", which is used to provide an interface 
between the wire pair and a plurality of user devices such as 
computers, processors, and/or telephone equipment. An 
interface is required for the purpose of directing incoming 
signals on a first wire pair to the appropriate user device, and 
also for transforming outgoing signals produced by user 
devices into signals which are to be transmitted on a second 
wire pair. 

One feature common to current state-of-the-art IsoEther- 
net systems is that these systems are directed to providing 
separate treatment for Ethernet channels and B-channels. 
For example, an Ethernet channel may be separated from a 
B-Channel set by a demultiplexer and directed to a standard 
Ethernet multiport repeater or a local area network (LAN) 
switch. These repeaters may be conceptualized as active 
electrical tenninal blocks which connect various ports 
together into a single shared bandwidth media of 10 Mb/sec. 
Ethernet repeaters and LAN switches are currently used in 
a wide variety of LAN applications, but these devices are not 
traditionally used to switch real-time voice and video sig- 
nals. These real-time signals, carried by B-Channels, are 
handled in accordance with standard telephony practices. 
For example, the B -channels are typically configured in a 
TDM (time-division multiplex) arrangement, and may be 
used to provide dedicated service to a plurality of voice or 
video real-time communications devices. The B-Channels 
arc switched using conventional PBX or PBX-like struc- 
tures, lb handle 96 B-Channels, a relatively expensive 6.144 
mHzxN (where N=number of ports) switch is utilized in 
current state-of-the-art systems. PBX structures are arranged 
to handle a relatively large number of narrow bandwidth 
channels, and are not the apparatus of choice for implement- 
ing local area networks, which typically involve wide- 
bandwidth data signals communicated during relatively 
brief time intervals. In the typical ISDN B-Channel scheme, 
the B-Channel is generally used to carry an FDX 64 kb/s 
voice circuit However; the ISDN B-Channels could be used 
to carry video, data or a combination of voice, video, and 
data. DS1 is a IBM system having a 1.544 Mb/sec trans- 
mission, i.e.. 24 8-bit channels and 24 framing bits. Each 
channel is 8 kHzx8=64 Kb/sec. All 23 B-Channels of aDSl 
signal can be data, i.e., 23x64 Kbits. 

FIG. 1 is a block diagram of a prior art communication 
system 400 topology which provides data and voice/video 
communications to and from a plurality of endpoint devices 


2 

using IsoEthernet communication protocols. In the system 
of FIG. I, the endpoint devices are provided in the form of 
work stations 411. Each work station 411 includes telephone 
equipment 401 and a personal computer 403. The term 

5 4 'telephone" is to include any real-time communications 
functions such as voice, video, or conference control and 
data. The telephone equipment 401 included in a specific 
work station 411 connects to a B-Channel trunk providing a 
dedicated set of 96 B-Channels. In this manner, each work 

1Q station 411 is provided with a separate, dedicated B-Channel 
trunk, such as a first set of 96 B-Channels 402, a second set 
of 96 B-Channels 405, or a third set of 96 B-Channels 408. 

The first set of 96 B-Channels 402 is coupled to a 
multiplexer/demultiplexer (MUX/DEMUX) 447. Similarly, 
the second set of 96 B-Channels 405 and the third set of 96 
B-Channels are each coupled to corresponding MUX/DE- 
MUX 447. Each MUX/DEMUX 447' combines a set of 96 
B-Channels with a 10 Mb/sec Ethernet channel. For 
example, the first set of 96 B-Channels 402 is combined with 
Ethernet Channel 404, the second set of 96 B-Channels 405 

20 is combined with Ethernet Channel 407, and the third set of 
96 B-Channels 408 is combined with Ethernet Channel 410. 
Each MUX/DEMUX 447 combines an Ethernet channel and 
a set of 96 B-Channels to provide a 16 Mb/sec IsoEthernet 
channel 409 from the work station to the serving closet The 

25 same (symmetric) function is also provided from the closet 
to the work station. 

The IsoEthernet channels 409 are routed to a serving 
closet 475, which may be situated in a remote location with 

30 respect to work stations 411. At the serving closet 475, a 
demuldplexer (MUX/DEMUX) 477 is applied to each 16 
Mb/sec IsoEthernet channel 409 to separate the IsoEthernet 
channel 409 into a 10 Mb/sec Ethernet channel and a 
B-Channel set of 96 B-Channels. The 10 Mb/sec Ethernet 

35 channels are routed to an Ethernet hub 415, and the B-Chan- 
nel sets are routed to a TDM bus 423. The Ethernet hub may 
typically be a classical multiport repeater or a LAN switch. 
TDM bus 423 is controlled by a TDM system controller 417 
which implements time-division multiplexing. 

40 The operational speed of TDM system controller 417 is 
determined by the number of work stations 411 and/or 
quantity of telephone equipment 401 utilized in a given 
communications system. For example, in the system of FIG. 
1, three work stations 411 are shown, each requiring a 

45 dedicated set of 96 B-Channels. Each set of B-Channels 
operates at approximately 6 Mb/sec, and the TDM system 
controller 417 must be equipped to switch three sets of 
B-Channels. Therefore, the TDM system controller 417 
must have a switching speed of 18 Mb/sec If twelve work 

50 stations 411 were present, the required switching speed 
would be 72 Mb/sec. Using current state-of-the-art technol- 
ogy, a 72-tnHz switch is significantly more costly than an 
otherwise comparable 6-mHz switch. As the number of 
work stations 411 is increased, the requirements imposed on 

55 the TDM system controller 417 switching speed are 
increased proportionally. Therefore, systems employing a 
moderate to high number of work stations 411 may be 
rendered expensive and/or infeasible. It would be desirable 
to have a system topology where work stations 411 may be 

60 added to the system without having to increase the opera- 
tional speed of TDM system controller 417. 

The TDM system controller 417 is coupled to a digital 
trunk interface module 419 which interlaces the TDM 
system controller 417 with a conventional telephone system 

65 switch 449. The digital trunk interface module 419 coxnmu* 
nicates with the conventional telephone system switch 449 
using a standard protocol such as PRI (Primary Rate Inter- 
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face), BRI (Basic Rate Interface), Tl, El, DS3, or the like. 
Each personal computer 403 is connected to a corresponding 
Ethernet channel, such as Ethernet channel 404. Ethernet 
channel 407. or Ethernet channel 410. Each Ethernet chan- 
nel 404, 407, 410 is routed to a corresponding MUX/ s 
DBMUX 447. 

Existing IsoEthemet system topology is not especially 
well-suited to the needs of certain users. Small businesses 
generally have no need for 96 dedicated real-time B -Chan- 
nels per user, and it is even quite unlikely that an entire small 10 
business will require a total of 96 B -Channels. With the 
increasing sophistication of user equipment, it would be 
desirable to dynamically allocate the B-Channels, based 
upon the immediate needs of the system users at a given 
point in time. It would be advantageous to change B-Chan- 15 
nel allocation in a given system to adapt to changing system 
requirements and user demand. 


SUMMARY OF THE INVENTION 


20 


Communications systems and methods are directed to a 
novel communications platform which employs a TDM bus, 
a TDM bus controller, and an Ethernet hub. The Ethernet 
hub includes a plurality of communication ports and a 
centralized passive bus controller to provide for the com- 25 
municadon of data, voice, and/or video signals among a 
plurality of endpoint devices. The TDM bus controller 
provides a plurality of B-Channels on the TDM bus. The 
centralized passive bus controller is coupled to the TDM bus 
controller via a control link. Each endpoint device is con- 30 
nected to at least one of the Ethernet hub communication 
ports and the TOM bus. The Ethernet hub dynamically 
allocates one or more individual B-Channels of a single 
B-Channel set amongst a group of endpoint devices, such as 
telephone equipment, video communications equipment, 35 
processors, and/or computing devices. Hie centralized Eth- 
ernet hub provides a logical control channel to each endpoint 
device for call establishment Each endpoint device is 
coupled to the logical control channel over at least one of a 
first path comprising the Ethernet hub and a second path 40 
comprising the TDM bus, the TDM bus controller, and the 
control link. The logical control channel executes B-channel 
seizure algorithms for establishment of communications to 
and from selected endpoint devices. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a prior art communication 
system topology which provides data and voice/video com- 
munications to and from a plurality of endpoint devices 
using IsoEthemet communication protocols; 

FIG. 2 is a block diagram showing the novel communi- 
cations platform of the present invention; 

FIG. 3 is a hardware block diagram setting forth the 
structure of the centralized Ethernet hub shown in FIG. 2; 55 

FIG. 4 is a hardware block diagram setting forth the 
structure of the TDM bus controller shown in FIG. 2; and 

FIG. 5 is a flowchart setting forth the sequence of opera- 
tions implemented by the system of FIG. 2 when an endpoint 
device initiates a communications link according to a first 60 
embodiment disclosed herein. 

DETAILED DESCRIPTION 

FIG. 2 illustrates a novel communications system 500 65 
which provides for the communication of data, voice and/or 
video signals among a plurality of endpoint devices such as 


so 


telephone equipment 401, personal computer 403, video 
communications equipment 434, voice/video terminal 436, 
data terminal 438, or the like. The communications system 
500 includes a TOM bus 459, a TDM bus controller 461, a 
passive Ethernet bus 451, and a centralized Ethernet hub 
463. The TDM bus controller 461 provides a single B-Chan- 
nel set, consisting of a plurality of B-Channels, on TDM bus 
459. The centralized Ethernet hub 463 is coupled to the 
TDM bus controller 461 via a control link 465. 

Each endpoint device is coupled to at least one of the 
passive Ethernet bus 451 and the TDM bus 459. The 
endpoint device may be directly coupled to the TDM bus 
459 as in the case of video communications equipment 434. 
Alternatively, endpoint devices may be coupled to TDM bus 
459 and/or Ethernet bus 451 via MUX/DEMUXes 480 and 
communication links 482, as, for example, where the end- 
point device is a work station 411. The centralized Ethernet 
hub 463 operates over the passive Ethernet bus 451 to 
dynamically allocate one or more individual B-Channels of 
the single B-Channel set amongst a group of endpoint 
devices. The centralized Ethernet hub 463 provides a logical 
control channel originating from the TDM bus controller 
461 and terminating at each endpoint device for call estab- 
lishment Each endpoint device is coupled to the logical 
control channel over at least one of a first path comprising 
the passive Ethernet bus 451 and a second path comprising 
the TDM bus 459, the TDM bus controller 461, and the 
control link 465. The logical control channel executes 
B-channel seizure algorithms for establishment of commu- 
nications to and from selected endpoint devices. In this 
manner, a single set of B-Channels is dynamically allocated 
amongst a group of endpoint devices such as telephone 
equipment 401, personal computer 403, video communica- 
tions equipment 434, voice/video terminal 436, and data 
terminal 438. 

The endpoint devices may be arranged to provide one or 
more work stations 411. A typical work station 411 may 
include, for example, telephone equipment 401 and personal 
computer 403. Passive Ethernet bus 451 may be a conven- 
tional passive 10 Mb/sec Ethernet bus. TDM bus controller 
461 may be a conventional time division multiplexer oper- 
ating, for example, at 6 Mb/sec to provide a shared set of 96 
standard B-Channels. In this manner, 96 such B-Channels 
comprise a set. However, this example is presented for 
purposes of illustration, to match that set forth under the 
IsoEthemet draft standard, inasmuch as a set of B-Channels 
may be configured to contain any convenient number of 
B-Channels to meet the needs of specific system applica- 
tions. If desired, TDM bus controller 461 can be configured 
to provide an optional D-Channel. Conventional devices are 
utilized to provide control link 465 and TDM bus 459. The 
structure and function of these devices are well-known to 
those skilled in the art 

Centralized Ethernet hub 463 provides timing and/or 
synchronization information to the TDM bus 459 over 
control link 465, as well as one or more electrical termina- 
tion loads for the passive Ethernet bus 451. Each passive 
Ethernet bus 451 terminates on one port of a traditional 
multiport repeater or LAN switch. The combination of TDM 
bus controller 461, control link 465, and centralized Ethernet 
hub 463 is conceptualized as being a hybrid Ethernet 
repeater which provides the logical equivalent of a passive 
bus for the plurality of communications trunks, such as the 
TDM bus 459, for connection to endpoint devices such as 
work station 411, telephone equipment 401, video commu- 
nications equipment 434, and/or personal computer 403. 
Work station 411 may include a voice/video terminal 436 
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and a data terminal 438. Hie data terminal 438 is equipped 
to operate over an Ethernet communications channel of 10 
Mb/sec, and the voice/video terminal 436 operates using a 
real-time coinmunications channel consisting of some num- 
ber of B-Channels, typically 2, 6, or 24. Centralized Ethernet 5 
hub 463, TDM bus controller 461, conventional telephone 
system switch 449, and one or more MUX/DEMUXes 480 
may be collectively referred to as closet equipment 484. 

Each endpoint device connected to TDM bus 459 is 
equipped to capture any of the 96 B-Channels, and these 10 
channels are shared among the various endpoint devices. 
Control software is distributed amongst the endpoint devices 
to provide an endpoint-to-endpoint communications struc- 
ture that does not requires traditional telephony switching 
elements. This control software is transmitted from one or 
more endpoint devices to centralized Ethernet hub 463 over 
passive Ethernet bus 451, to the TDM bus controller 461 via 
control link 465 where the software is utilized to provide the 
logical control channel referred to previously. Alternatively, 
all or a portion of the control software may reside in the 
TDM bus controller 461. 20 

The control software executed by TDM bus controller 461 
implements selective, dynamic allocation of the B-Channels 
to enable communications system 500 to adapt to changing 
user needs. Selective, dynamic channel allocation means 
that at least some of the B-Channels are not dedicated to one 25 
or more specific uses. These B-Channels are shared amongst 
the endpoint devices, based upon demand resulting from the 
endpoint devices in use at a particular point in time. As new 
devices are activated, B-Channels may be allocated away 
from devices presently in use. If a device presently in use is 30 
deactivated, the B-Channels occupied by this device may be 
reallocated to one or more devices that continue to commu- 
nicate over the TDM bus 459 and/or the passive Ethernet bus 
451. 

One example of selective, dynamic B-Channel allocation 35 
is in the operational environment of a small business having 
1 0 work stations. In this business, it is expected that no more 
than four video telephone calls will be under way at any 
given time. Each video call requires a communications 
channel providing a data rate of 384 Kb/sec to provide a 40 
video image of satisfactory quality. This data rate may be 
provided using 6 B-Channels, where each B-Channel pro- 
vides a data rate of 64 Kb/sec. To provide the business with 
four video communications channels, 24 B-Channels are 
required 45 

In the above example, assume that only two video tele- 
phones are in use at a given time, and no other endpoint 
devices are in operation. If each video telephone was 
assigned a fixed block of 6 B-Channels, two of the B-Chan- 
nel blocks would be occupied by video data, and the two 50 
remaining B-Channel blocks would be vacant and unused. 
However, the two vacant B-Channels can be reassigned to 
the two video telephones in use. If one vacant B-Channel 
block is assigned to each of these video telephones, the data 
rate of video image transmission is doubled to 768 Kb/sec, 55 
providing higher-quality video images. If one of the video 
telephones is communicating higher-priority information 
than the other telephone, the two vacant channels could both 
be assigned to the higher-priority telephone to triple the 
available data rate an this telephone to 1152 Kh/sec. The 60 
capability of allocating the B-Channels to meet the needs of 
specific situations and system requirements may be referred 
to as selective, dynamic channel allocation. This function is 
performed using software stored in and executed by one or 
more endpoint devices in conjunction with software 65 
executed within the TDM bus controller 461. This software 
is generally available and known to those skilled in the art 
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The system of FIG. 2 is advantageous over the prior art 
system shown in FIG. 1, in that a simpler, less expensive 
TDM bus controller may be employed in the system of FIG. 
2. For example, assume that it is desired to provide a 
cornmunications system linking together eight endpoint 
devices. The endpoint devices are conventional voice tele- 
phones. The TDM system controller 417 of FIG. 1 must 
provide eight sets of 96 B-Channels, one set for each 
telephone. Thus, the TDM system controller 417 must be 
capable of operating at a speed of [6 Mb/sec (one set of 
B-channels)*8 (number of B-Channel sets to be provided)], 
or 48 Mb/sec. The cost of a 48 Mb/sec TDM system 
controller 417 (which contains 48 mHz switching devices) is 
relatively high. Using the system topology shown in FIG. 2, 
the eight voice telephones discussed in the example 
described above would share a common B-Channel set The 
TDM bus controller 461 would thus be required to operate 
at a relatively low speed of 6 Mb/sec, a significant cost 
savings over a 48 Mb/sec TDM system controller 417. 

With reference to FIG. 3, a hardware block diagram of the 
centralized Ethernet hub 463 of FIG. 2 is shown. The 
centralized Ethernet hub 463 (FIG. 3) provides for electronic 
communication over an Ethernet bus 451 using a traditional 
Ethernet multiport repeater or LAN switch 367. These 
multiport repeaters and LAN switches are well-known to 
those skilled in the art Multiport repeater or LAN switch 
463 generally includes a control link 465 port which controls 
the switching functions of the multiport repeater or LAN 
switch. Ethernet endpoint devices may or may not be 
equipped to communicate over B-Channels and/or D-Chan- 
nels. 

The signals communicated over passive Ethernet bus 451 
(FIG. 3) utilize a data structure consisting of a data header 
319 followed by data 321. The data header 319 includes a 
terminal endpoint identifier (TTD) 317 which uniquely iden- 
tifies a specific endpoint device and/or a certain category of 
endpoint device such as voice telephone, personal computer, 
etc. Hie information within the HD 317 portion of the data 
header 319, as well as the general use of TTDs, is well- 
known to those skilled in the art 

FIG. 4 is a detailed hardware block diagram of the TDM 
bus controller 461 shown in FIG. 2. Referring now to FIG. 
4, TDM bus 459 is coupled to a time-division multiplexer 
803 adapted to provide a plurality of bandwidth-limited 
communication channels in a time-division multiplexed 
arrangement In the present example, time-division multi- 
plexer 803 provides 96 standard B-Channels occupying a 
total bandwidth of 6 Mb/sec. One or more of these commu- 
nication channels may be interfaced with a conventional 
telephone line 815 using a telephone system interface 805. 
Telephone system interface 805 converts the conventional 
TDM signals produced by time-division multiplexer 803 
into a form suitable for transmission over one or more 
standard tip/ring telephone lines. 

Time-division multiplexer 803 is controlled by a proces- 
sor 807 which may be a commonly-available microproces- 
sor device of a type well-known to those skilled in the art 
The processor 807 interfaces with centralized Ethernet hub 
463 (FIG. 3) over control link 465 (FIG. 4). Processor 807 
is coupled to a standard random-access memory (RAM) 809 
device. A B-Channel Time Slot Allocation Table 811 is 
stored in RAM 809. Allocation Table 811 associates a list of 
endpoint devices with corresponding time slots. Each time 
slot specifies one or more communication channels provided 
by time-division multiplexer 803. For example, endpoint 
device "A" is associated with time slots 1, 2, and 4. Time 
slots 1, 2, and 4 may correspond to B-Channels 1, 2, and 4 
of a single B-Channel set of 96 B-Channels. 
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FIG. 5 is a flowchart setting forth the operational 
sequence which commences at the time a first endpoint 
device seeks to establish a new communications link with a 
second endpoint device. At block 601, an endpoint device 
coupled to the passive Ethernet bus initiates a B-Channel 
request The request is transmitted to the centralized Ether- 
net hub 463 over the passive Ethernet channel (block 603). 
At block 605, the request is conveyed to the TDM bus 
controller over control link 465 (FIG. 4). In response to the 
request, the TDM bus controller assigns the maximum 
possible number of requested but vacant (unoccupied) 
B-Channels to the endpoint device (FIG. 5, block 607). 

FIG. 5 also describes the operational sequence imple- 
mented when an endpoint device coupled to the TDM bus 
seeks to initiate communications. Operations commence at 
block 609, at which point the endpoint device initiates a 
B -Channel allocation request over a standard D-Channel 
provided by TDM bus controller 461 (FIG. 2). In response 
to the allocation request, the TDM bus controller assigns the 
maximum possible number of requested but vacant (unoc- 
cupied) B-Channels to the endpoint device (FIG. 5, block 20 
607). 

What is claimed is: 

1. A centralized Ethernet hub being adapted for use in a 
communications system including: 

(i) a TDM bus adapted for connection to one or more 25 
endpoint devices; 

(ii) a TDM bus controller for providing a set of B-Chan- 
nels comprised of a plurality of time-division multi- 
plexed B-Channels on the TDM bus; 

(iii) a passive bus for providing access to the set of 30 
B-Channels; and 

(iv) a plurality of endpoint devices, each endpoint device 
including channel allocation request means coupled to 
at least one of the passive bus and the TDM bus for 
requesting one or more B-Channels from the set of 
B-Channels; 

characterized in that the Ethernet hub provides: 

(a) a control link for coupling the centralized Ethernet 
hub to the TDM bus controller; 

(b) a plurality of Ethernet communication channels; 
and 

(c) channel allocation means responsive to the channel 
allocation request means of an endpoint device to 
allocate one or more individual B-Channels of a 
single B-Channei set amongst a plurality of endpoint 
devices. 

2. A centralized Ethernet hub as set forth in claim 1 
wherein the endpoint devices are telephone equipment, 
video communications equipment, processors, and/or com- 
puting devices. 

3. A centralized Ethernet hub as set forth in claim 1 further 
including logical control channel means for providing a 
logical control channel to each endpoint device for estab- 
lishment of communications, each endpoint device being 
coupled to the logical control channel means over at least 
one of a first path comprising the passive bus and a second 
path comprising the TDM bus, the TDM bus controller, and 
the control link; the logical control channel means adapted 
to execute B-Channel seizure algorithms for establishment 
of communications to and from selected endpoint devices. 

4. A communications system comprising: 

(a) a TDM bus controller for providing a set of B-Chan- 
nels comprised of a plurality of time-division multi- 
plexed B-Channels on a TDM bus; 

(b) a centralized Ethernet hub for providing a plurality of 
Ethernet communication channels; the Ethernet hub 
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including channel allocation means responsive to a 
channel allocation request means of an endpoint device 
to allocate one or more individual B-Channels of the 
B-Channel set amongst a plurality of endpoint devices, 
and a centralized passive bus controller for controlling 
electronic communication on a passive Ethernet bus; 
and 

(c) a control link for coupling the centralized passive bus 
controller to the TOM bus controller; 

the communications system adapted for use in conjunc- 
tion with: 

(i) an existing TDM bus adapted for connection to one 
or more endpoint devices; 

(ii) an existing passive Ethernet bus adapted for con- 
nection to one or more endpoint devices, and 

(iii) an existing plurality of endpoint devices, each 
endpoint device including channel allocation request 
means coupled to at least one of the passive Ethernet 
bus and the TDM bus for requesting one or more 
B-Channels from the set of B-Channels. 

5. A communications system as set forth in claim 4 further 
including a plurality of endpoint devices, wherein the end- 
point devices telephone equipment, video communications 
equipment, processors, and/or computing devices. 

6. A communications system as set forth in claim 5 
wherein the centralized passive bus controller further 
includes logical control channel means for providing a 
logical control channel to each endpoint device for estab- 
lishment of communications, each endpoint device being 
coupled to the logical control channel means over at least 
one of a first path comprising the passive Ethernet bus and 
a second path comprising the TDM bus, the TDM bus 
controller, and the control link; the logical control channel 
means adapted to execute B-Channel seizure algorithms for 
establishment of communications to and from selected end- 
point devices. 

7. A communications system comprising: 

(a) a TDM bus adapted far connection to one or more 
endpoint devices; 

(b) a TDM bus controller for providing a set of B-Chan- 
nels comprised of a plurality of time-division multi- 
plexed B-Channels on the TDM bus; 

(c) a passive Ethernet bus adapted for connection to one 
or more endpoint devices; 

(d) a centralized Ethernet hub for providing a plurality of 
Ethernet communication channels; and 

(e) a control link for coupling the centralized Ethernet hub 
to the TDM bus controller, 

the centralized Ethernet hub including channel allocation 
means responsive to a channel allocation request means 
of the endpoint devices to allocate one or more indi- 
vidual B-Channels of a single B-Channel set amongst 
the plurality of endpoint devices; the communications 
system adapted for use in conjunction with a plurality 
of endpoint devices, each endpoint device including 
channel allocation request means coupled to at least 
one of the passive Ethernet bus and the TDM bus for 
requesting one or more B-Channels from the set of 
B-Channels. 

8. A communications system as set forth in claim 7, 
further including a plurality of endpoint devices, wherein the 
endpoint devices are telephone equipment, video commu- 
nications equipment, processors, and/or computing devices. 

9. A communications system as set forth in claim 7, 
wherein the centralized Ethernet hub further includes logical 
control channel means for providing a logical control chan- 
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nel to each endpoint device for establishment of communi- 
cations, each endpoint device being coupled to the logical 
control channel means over at least one of a first path 
comprising the passive Ethernet bus and a second path 
comprising the TDM bus, the TDM bos controller, and the 5 
control link; the logical control channel means adapted to 
execute B -channel seizure algorithms for establishment of 
communications to and from selected endpoint devices. 

10. A communications system comprising: 

(a) a TDM bus adapted for connection to one or more 10 
endpoint devices; 

(b) time-division multiplex controller means for provid- 
ing a plurality of time-division multiplexed B-Channels 
on the TDM bus; 

(c) centralized Ethernet hub means for providing a plu- 
rality of Ethernet communications channels; 

(d) a control link coupling the centralized Ethernet hub 
means to the TDM bus controller means; and 

(e) a B -channel bus for providing a plurality of time- 20 
division-multiplexed B-channels; 

the Ethernet hub, the TDM bus, the centralized Ethernet 
hub means, the control link, and the time-division 
multiplex controller means together comprising 
dynamic B -Channel allocation means for allocating a 25 
single B-Channel set consisting of a plurality of 
B -Channel s among a plurality of endpoint devices such 
that the B-Channel set is shared among the plurality of 
endpoint devices; the dynamic B-Channel allocation 
means being coupled to the B-Channel bus and cap- 30 
turing selected ones of said B-Channels in response to 
the channel allocation request means of an endpoint 
device for establishing a communications link between 
a plurality of endpoint devices; the communications 
system adapted for use in conjunction with a plurality 35 
of endpoint devices, each endpoint device being 
adapted for connection to any of the Ethernet hub and 
the TDM bus; at least one endpoint device including 
channel allocation request means coupled to the Eth- 
ernet hub for establishing a communications link 40 
between a plurality of endpoint devices. 

11. A communications system as set forth in claim 10 
wherein the B-Channel set includes a number of B-Channels 
in the range of 48-192, inclusive. 

12. A communications system as set forth in claim 11 45 
wherein each B-Channel set includes 96 B-Channels. 

13. The communications system of claim 10 wherein the 
channel allocation means includes control software distrib- 
uted amongst a plurality of endpoint devices to provide an 
endpoint device to endpoint device communications struc- 50 
rare that does not require logical switching means connected 
between endpoint devices. 

14. The communications system of claim 10 wherein the 
communications hub means further includes Ethernet 
repeater means for providing a dedicated logical control 55 
channel on the communications trunk means for establishing 
communications with at least one endpoint device, such that 
the logical control channel executes channel seizure algo- 
rithms for establishment of communications to and from 
selected endpoint devices. 60 

15. A communications system comprising: 

(a) a TDM bus; 

(b) a TDM bus controller for providing a set of B-Chan- 
nels comprised of a plurality of time-division multi- 
plexed B-Channels on the TDM bus; 


(c) a passive Ethernet bus; 

(d) a centralized Ethernet hub for providing a plurality of 
Ethernet communication channels on the passive Eth- 
ernet bus; 

(e) a plurality of endpoint devices, each endpoint device 
including channel allocation request means coupled to 
at least one of the passive Ethernet bus and the TDM 
bus for requesting one or more B-Channels from the set 
of B-Channels; and 

(f) a control link for coupling the centralized Ethernet hub 
to the TDM bus controller; 

the centralized Ethernet hub including channel allocation 
means responsive to the channel allocation request 
means of the endpoint devices to allocate one or more 
individual B-Channels of a single B-Channel set 
amongst the plurality of endpoint devices. 

16. A communications system comprising: 

(a) a TDM bus; 

(b) a passive Ethernet bus; 

(c) a plurality of endpoint devices, each endpoint device 
being adapted for connection to any of the TDM bus 
and the passive Ethernet bus, at least one endpoint 
device including channel allocation request means 
coupled to the Ethernet bus for establishing a commu- 
nications link between a plurality of endpoint devices; 

(d) time-division multiplex controller means for provid- 
ing a plurality of time-division multiplexed B-Channels 
on the TDM bus; 

(e) centralized Ethernet hub means for providing a plu- 
rality of Ethernet communications channels on the 
Ethernet bus; and 

(f) a control link coupling the centralized Ethernet hub 
means to the TDM bus controller means; 

the TDM bus, the centralized Ethernet hub means, the 
control link, and the time-division multiplex controller 
means together comprising dynamic B-Channel allo- 
cation means for allocating a single B-Channel set 
consisting of a plurality of B-Channels among a plu- 
rality of endpoint devices such that the B-Channel set 
is shared among the plurality of endpoint devices; the 
dynamic B-Channel allocation means being coupled to 
the B-Channel bus and capturing selected ones of said 
B-Channels in response to the channel allocation 
request means of an endpoint device for establishing a 
communications link between a plurality of endpoint 
devices. 

17. The communications system of claim 16 wherein the 
channel allocation means includes control software distrib- 
uted amongst a plurality of endpoint devices to provide an 
endpoint device to endpoint device communications struc- 
ture that does not require logical switching means connected 
between endpoint devices. 

18. The communications system of claim 16 wherein the 
communications hub means further includes Ethernet 
repeater means for providing a dedicated logical control 
channel on the communications trunk means for establishing 
communications with at least one endpoint device, such that 
the logical control channel executes channel seizure algo- 
rithms for establishment of co mmuni cations to and from 
selected endpoint devices. 
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